Preparation of ribonuclease S domain-swapped dimers conjugated with DNA and PNA: modulating the activity of ribonucleases.
Obtaining highly specific and active ribonuclease activities is an important goal with numerous medical and biochemical applications. As a step toward more active and specific ribonucleases, we describe the preparation and the enzymatic and structural properties of RNase S monomers and dimers conjugated to DNA and PNA molecules. Poly(dT)n (2'-oligodeoxyribonucleotides, n = 8, 15) and t8 peptide nucleic acid (PNA) chains have been conjugated to the S-peptide of ribonuclease S. Monomers and dimers of the conjugated enzyme have been obtained and characterized by 1H NMR spectroscopy, showing that DNA or PNA conjugation does not alter the native structure of ribonuclease S. The oligonucleotide-conjugated RNase S monomer and dimer show significant activity against single-stranded RNA and very low/negligible hydrolysis of double-stranded poly(A).poly(U). In contrast, the t8-conjugated RNase S monomer and dimer show substantial activity against both ssRNA and dsRNA. These results highlight the importance of positive charges near but not in the active site in enhancing activity against dsRNA and reveal the promise of PNA-RNase conjugates for modulating RNase activity.